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(54) NETWORK AND EDGE ROUTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network and an 
edge router that can build up an access group network by a 
VLAN(Virtual LAN) and build up a core network with an 
MPLS(Multi-protocol label Switching) network so as to 
provide a multi- protocol L2 VPN(Virtual Private Network) at 
a low cost with high scalability. 

SOLUTION: In the network where the VPN is formed on a 
common share network and communication is conducted 
within the VPN, the core network of the VPN is formed by 
the MPLS network 110, and the access network to the core 
network is formed with the VLAN 101-104 and edge routers 
111-114 that perform an interface function between the 
MPLS network and the VLAN are provided. The transmitter 
side edge routers convert a packet received from the VLAN 
into a packet with the MPLS and transmits the resulting 
packet to the MPLS network, and the receiver side edge 
routers convert the MPLS packet received from the MPSL 
network into the VLAN packet and transmits the VLAN 
packet toward the VLAN belonging to the same VPN as the 
transmitter side VLAN. 
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(54) [389!©£*M *~j\>r>-9Wx.vV)V-* 

(57) [gift] 

PN[*lTji{§£fr3*y h"7-i7lC*3^T, MPLSfflUOTV 
PN®n 7*B£l*Jjrr -5 t*fr. VLAN 101~104-eK=l7 
^tC*fT«)7^-trXfflS:^L, MPLSiWtVLANWJc:, H 
ft SMPLSiW tVLANWO-f 7 x-X«tgSr*ff f 51 
•;i?;V- ^lll~1144gtt^„ jHftfiUWX-y^;!/— ^« 
VLAN^SA^-r-S/t^-y h^MPLS©/-?^^ Mcf^bT 
MPLSlBCj£HiU Smffl!l<OX-v^^-^«MPLS«l«fcO§ 
ft L it MPLS <D/t*ry hSrVLANWA^r-y HcfciftU Wl 
AN/ty>y hSrg|«fl!lVLANi:ra— (DVPNIOBT-5 VLANKIfi] 



*»ffl<DVLANtMPLS««ft*ryH7->>0»BH 




C»*^l] #*T*-y F«7-^±l;:VPNftJf^U feV 
PNft^LTiI«ftfT5*u/ h"7-^IC*5^T, 
7^X-f <y^«ii-CVPNOn7«i3*^-r^<i:*(C, VLA 
NTM 3 7 IB fc *f t Z T i? -fe X ffl ft JKfig L . 
y^UX'f y^mtVLANIBO-f >*7x-XgMEftilfT 

o. 

jHfiHB!|C9X y V)\f— 9 teVLANA 1 SMUiStlS/^ y F ft 
MPLS<ZV1y-y FK^&LTMPLSlBlCitajU gffiffldCDX 
>;/5^-*ttMPLS*S<fc9g«LfcMPLSCD/1y-y FftVLAN 
CDAy-y FIC^&U g[VLAN/t^ry F ftj£«<BdVLAN£ra 
— OVPNtC^T-S) VLANK|RJttTj£«f 2k 

[»*^3] ttBXySW-^ttVLAN©/'?*-* FtC# 
£nSVLAN§agiJ^(VID)£MPLS<Z)/iy-.y F K^Stl-SVPN 
7^^CD^ftEtg-r-5^-^ft«A, 
jtflffilX y 9 teVLAN/Sy y F ©VIDtCJfc UfcVPNy 

^;i/ft*«), feVPNy^^ft^SMPLS/iy-y Fft^fiS 
LTMPLSi^(C2lfflL. 

g*«Xy ^-^«MPLSffiJ: OgftLfcMPLS/^y F 

ic-^sn^vPN7^;Kcjt;i;fcviDft*j6. KviDft^rr 

5VLANA*7-y Fft£i£L, MVID*^f VLANICjUttS-T 
C £ ft#@fc it S»^JS 2 fS*CD* y F "7-*. 

[»*^4] iMexysw-^tt. a««©x y s?;w 

-^iC^ttTMPLSA^r-y h ftSIWrSiSKft^-r^;!/ 

-hifcse*. ;u-h*5taucj;9&5£2nfciie&ft4t£ 
-r-5^2iffl5^;vftS«fflaxy>7;i/-^©THwx(cM 
« $ #Tia*r s ^uft . 

SMMJx y SMIr-^tt. /t$r y h <D?&mncT HUXl: 
j6Ufc*«xy^-^***. ®^-^;u«fcO§«x 

v jrCCU&£SUB?'<Jl'£altl&, ffHEVPNy^ 
;URtflE&ffl5^;Pft-&trMPLSAt$ry Fft£/$LTMPLS 

m#m5) KifEvpNft^-rsvLANtcSiK-r^x-v 
*rBffli©x y i'jv-* cittb u #x y as« 

«f* tattJ lr»T W -V 2 > if 7— 7)V ft ftfc l . 

SHaffllX y vW— ^ tt, & W -V2^— 5=- > 

«fc 0 ME/t cDJBftlcjfc C feSfix y ->*;P-* ft # 

Ctft#gii:t-^»*)S4IE«0^^ F"7-?. 
CK*JS6] ##*y F«7-y±(;:VPNft^JiSU MPL 
SiW-mvPN<On7lPlft«M£L-. VLANTK^TffitCM-TS 
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nAUm*\? (VID) tVPNiagiJ^T* 5VPN5^Jl/CD*f JSft 

«fiE*H£:H#ftffl^TVLAN)5^illttlStx^/^^ FK# 

$tt-5VIDirj£CfcVPN7^ft#<se>, KVPNy^JPft^ 
tfMPLS/tir y F ft£/£ LTMPLSlB (C j£tttT5MPLSA°y- y 

ft fig C £ ft 4t © £ T * x y - y" . 
/0 Ctt*JS7] ffrlExy y-ttJSK. gffifijcoxy 
^-^KftttTMPLSA-^ry h ftjUttJ-r^SKftftS-r 

ft §«fidx y yjp- ^ tc*f jts $ -a-Tiatet-^ ea^ffl 
ftfitK.. mminsntry h^rittfa. 

/1^ry h0565feMAC7 F I/XtCJ^CfcSmxy 
ft^fe> K«iiffl5^H21ga5J;0§:«x>vv J ^-^(c 
J^i;fetemffl7^ft*i&. ItjfSVPNy^S^tejlffi 
ftf y^^ft-^tTMPLS/^yy hft^T-5, 

C«tfti|tg![<frS|9*Jl 6fE«OXy *Jfr-9. 
Iffi&m 8 ] «T|EMPLS/^ y h ^fi)cg|5tt. 
ttlEVPNftWfiKTSffiOVLAN^S^-r-SXy^-^J: 
0 iH 6 tit < S MX y JU- ^ CD 7 F X £ Kx y 5? ^ 
-*K8lirr-5VLAN*/&gHtCD7 Fl^X£COifi*^-a- 

1f«tcS^ViTU-f-^2;p-^>y^-y;Pft^b, 

gSW-f ■V2;P-^>^5 : — ^.tO/iyy b<Dte9c\ZfB 
CfcfltHB§mXy^;l,-^ft*«6S, 
d £ ftr4#SSL£:-r ^tt*^ 7 ffi«COXy 5?;i/-^„ 
Jfl CSf*)S9] *#^y F>7-^JiCVPNft^/SL. MPL 
Si^-CKVPNC03Ti^ft^L, VLAN-CKny^lcM-r^ 
T^-feXfflft^-T-S^y F?— ^tC*^*Xyi?;i/- 

VL AN^SU =f- (V I D) £ V?m.m =f- T * 5 VPN y ^ *f Jfc ft 

iBte-r^T— yjp. 

WEf- :7\>Pft/JH>T!WLS$ J; OA^-f -5/l^ry Ft'^ 
SnSVPN^-^^tC^UfeVIDft^ft. KVIDft^-trVLAN 
A^ry Fft^R£UTMPLSiWtCj|im-r-5VLAN/1a-y F^fiX 

rfff ftfit^.fc^£ft!|tgi[£-r-5§«ffldcox<y^;i,-^<. 

[m&rni 0] **^y F^-i/ilCVPNftJgfifeb^ M 
PLS«TKVPNCOUTifHft^fi£L, VL ANTfe 3 Tifi 
ST^-feXiWft^-r-S^y F^-^K&ttSXy 5?* 

VLANifcgiJ^-(VID)£VPNiaS'J^-C*SVPN5'<;K^*fJi£:ft 

tflfiHx- -/;i/ftfflV^TVLAN«i:OA^-rs/^y hfC#* 
n-SVIDICJ^DfeVPN^^^ft**, KVPNy^Jl/ft^tJM 
PLSAy>y Fft^fi£UTMPLSifH(CjiltB-r-5MPLSAiry F 
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/Hry Hft*riEUTMPLS|Hfcaiar*VLAN^dr!y h±f& 
[0 0 0 1] 

(Virtual Private Network) SrJgfiJtL, gEVPNrtTjMS: 
fr^** h 7-^ r^-i'ilCVPNS:^ 
U 5^X^y7 t PTKVPN©n7iffl£JE2j£L, VLAN 
(Virtual LM)Tfea7»IICtt-f 5T:7-feX*B£^-r 

[0 0 0 2] 

[SE#©&«] itrt©*y h«7-f W>h7^^h) 

<!:, Rittfc*:7^Xl::^Tt>&/^fc:*:th©*:7^Xl£ 

VPN(Virtual Private Network) ftfiS/OtgilSgStUE < 
Jfffl£*lT^3. VPNttt**^>y h^-^K >^-^ 
y r^©j£itaS)±(c:fS:tt<~,n. ol— tWA**? h"7 

7ftX*-rt. WANJl— VPN*fflggl£;£ 

mmvxvm±\zmm^n^. v?n&m&~rz>8iffi\z\*, 

IEEE802. 1QCDVLAN (Virtual LAN) (C «fc57j?£, IPsectCfc 
&7jffi, MPLS (Multiprotocol label Switching) (C<fc£> 

[0 0 0 3] VLAN«S*LAN)B, ^KjfcHES 

j±&mM-?z>&.mpiiz&^TfTt>nz>. 7u—&<nmg: 
(o a m \t ■* 3 c * w s * m » «s & ff o jv - * £ ft a 

ftWlfft^^. VLAN£g?9t-f -STJxttCte, (1) 
I-'*— XVLAN. (2) MACT H UXt*— — XVLAN. (3) 
#U ->-^-XVLAN&i:#&3,. d©-5"£, 

-XVLAN«, X-f -^^/^(switching HUB)±©#! 

a*— h*ttT#a<jicvLANy;p-y*}B^-r^*ic-efe 

0, X, MAC7 Hl^X^-^^-XttS^^MACT H 
l^X£^-XlCLTVLAN^-:/£^jrr& : &©T. § 

[0 0 0 4] 0 1 8«#- r-^— XVLAN<D«fiK0lJ-Cab 
•3, X-f y^^/N^SHBOftSfeLANtf- hPl~P6IC-?-n 
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^n/iy3>^»«5tcdt^$nxv^. lan#-i-pi 

~P3«^;P-^"nrjgL. LAN#- hP3~P6«y;U-7 p 2 
H * + X h 7 1/ - A « ^ ; U — T' 1 F*} <D sffi * © * \Z Zf u — 
— F^X r-7U~A«^;U-y2McO)ffi*W*-(cyp 
yrtTfT^n. S^-SVLAN^-^l, 2ffl©ilfl«0 

;u-^t:iy.Sfitcttyp-H^^x byu-&&±i®mz 
4»8I L T n fz © yrt © * \z * >lf £ < 

ifju-zfizyu-Aitmm^nu^rzub^^^^y'^ & 

[0 0 0 5] VLANT-teLANtf— r-P3©«fc 5 d^ggc©^ 

^;p-:? p {Lteii§f©x^y? L >^/\:7't::|©s>-r, m 

1 9 K^-TJCP CMOX-f yf^^AT/SHB^SHBSlC 

m-rz>#-h&>f)i--7it?zz\iih-T?2z. rut) 

20 t>. #X-f •y5 1 >^/N^'SHBl~SHB3©3l«- hPl~P3*y 
)l>-7{th> &sf)ls--7lzmmv>m%l=FT&Z>\LMi ID 
(VID:Virtual LAN Identi f ier) Ztt^-TZ £&\Z'&i£-r 
•5 ^ ifttZmm T -5 C t K «t 0 «ic ©^fi 1- * fcrt» o 
fc«S:©VLAN (VLAN1 ~VLAN3) $:«^-r -5 C t -5 . 

CtllCj;»3. ^-©VLANlcB-rs^TS^BJSW^ft^ 

[0 0 0 6] CCT^^StH IEEE802. 1QtC«kOS 
mitZntz^&H&Z, ?i/tt-e\$, VID*MAC7U— 
30 AlC^iUo^tt-^U Z\<D5>>f*:rt>ry h ii$i\Z 
MAC7 A-Cil^. ^^##MAC7l^— A&S«LfcL2 
X<>y?(X'f yf>^A7)tt^yfflrti^SrL, 

©vLAN#«-r-5igsj;fc#- hictf ftwaa-r-s. 

[0 0 0 7] 0 2 O«VLAN(IEEE802.1Q)©MACXk-A 
y*— hTabD. MlttMAC?65feT HI/X(MAC DA), M 
2«MACf£{l7C7 h'UX(MAC SA), M3«^^, M4«^-f 
7\ M5liIP/1^ry KlP'v-yy/TCP^-y^/^-^aR)-? 
*-5„ ^^M3tt4AW hT«fifc£n, TPID(Tag Proto 
col Identifier), 3-— tf7 p 7'f tUf-f » CFKCan 
#tf onical Fotmat Indicator). VID(Vitual LAN Identif 
ier), length, RIF(Routing Informat ion Field) £ 
ttT^5. TPID©ttttl6jtScT?8l-00(IEEE802. 1Q^^ 
^-f 7)\zmfe%nT^Z. a-tf77'ftUr-fli7 
W-AO«ife*tt«Sfcfy hT^SL-fcfe©, CFI«^y 
^•y^tCiJlt-SRIF field©#«$:^-rfe©, VID«12t 
5» ha/SWA-? YJVLANf^iB^&D, 2 12 =4096<@©V 

[0 0 0 8] 02 1 teVLAN©H§i0!|-e&O, PCl~PC4tt 
My3>«*, SHBHi^— hPl. P2lCAVn>ffl*PC 
5<7 1, PC2^i^$nfc^l©X-1'y^>^/^7 , , SHB2te# 
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— hPK P2KAy:n>j8*PC3, PC4d*i*tt*n&S§2<& 
X-fyf>^A^ SHB3fcfcJp- hPK P2KSSK g£2c£X 

A7, RmSg3<£>X< y 5 L >^/N^SHB3©#— b?2\Z& 

mznrzJi-px&Zo mu sg2ox-r ^>^a:/sh 

Bl, 2«^n^n#- KP3£^LTfg3£>X< y^>if/\ 
:/SHB3<hjgfSLTtf>£, 

[0 0 0 9] JRh *3O/^y=i>**PCKPC3J4VID=10 
©fBl<0VLAN*#MiU fl§2. *4<&/vy 3 >S8*PC2, PC4 
teVID=20fg2(£VLAN£«/£U X, X -f y 7 > if A ^SHB 
l-SHB3<D3-#— hPl M>3ttH*<0VIDteT?R-r <fc ^ iC^ 

£Aya>ffi*PC3lCA^ry utaMrr AV 3 
>«*PC1 fit's y ?\zn y n >«*PC3<DMAC7 H X * 

* h«#-MtDa«lfc*lM y5f >^A:/SHB1 
te* MOJUf* VLAN<7)VID(=10)£^&^££n 

ncftapuTviD=io©#-hP3j:oam-r*. isi 

#- hPl,P2£^LTffS2X^ y^>if/\^SHB2K:atflia 
n-So ff2X-Y y^P/^mmjnfttm/Vry bifi 

>fig*pc3^si«-rso 

[0 0 10] — /1V3>«*PC1^6giJ^— >^flD 

Ayzi>Sg*PC4lcA^r^ h**flrr*»*, Ayn> 

SB*PClttK^2'\y ^RTOMACT FUX(K 

ir27HW*)S*ft:TFl'*£UT#U P-firS's* 
^ (IP's y 50 £A y n >38*PC4<£> K ^3Z H 1/7 (IP 

^r#-MJ:0§«bfcSlX-<^5 1 >^AySHBl«, K 
#— hlOS-TS VLAN<0VID(=1O)&'T— ^J:0*», 
KVID=10Sr^tT^ySrSM/1^ry b KttJjnLTVID=10<Z> 
^-hP3<kDSIUi'r^o ^3X-f ^^>^AySHB3«K 
h£*<&*SVID= 10*#"r*#— HP3.fcD 
SHitS, ;i/— ^RTtt/X^ry NSrgfrmfcf, 3fcftG0l' 
-f "V3T HUX«r#flabTVIMft*103&^20^3Eb, 

rttry hO^B&MACT Fl^X&Ay 3>ag*PC4<Z>MA 
CT h>X{:fILTK/^7 h^^-hPlcfcDiUmr 
£o R^tt#A^y MSJfS3X-f yT>i//\7S 

HB3CD#- hP3,P2*^LTSI2X-f y 9 L >^A^SHB2^ 
iHM^n^o ^2X<^^>^AySHB2^^^#^A^r 
y h««a*-rn«» *^**LTVID=20©#— HP2«fcD 

Ayn>iB*PC4lci£«-r*. fit±<0VLANK:<fcft#* & 
M>h?*yH ©ffi#Sf^«ff 
*1ttmAN's©a6»*S|SttK:«l»-C#, *y 

[0 0 11] VPN£«;£^£;frffi<hL>TMPLS(Multiproto 
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col label Swi tcing) \Z&2>Jj&ifi$>Z>. MPLStt, 3* 

* > 3 > <t ^ o m.&<Dt£^\m\zrtx (umw£mm&) 

^Sit%ubyDh3Jl/T*S, MPLSlHtt* IPA^r 

riabelj«ri6JjnU *yh7-noWH labels 
>f — ;l/HcDIabelfltSrpop> push^fc^swapbTIPA^ y 
h^eJST^o IKOMPLS^ctntf, IPOra^i/a >§! 
It-tfXSrjfttTi*, L*>t>, 3*d^>a>*K:-fc*a 
yf^SWW, «ffl^cDf^##g<h^:^IP* 

/<? i;x*ipiPiirs»*A<««-r*iit*«T#, * 

#lCscalability<7)ii5^teT&5 0 X, MPLS£<£oTV 
PN*«*-r**J*3&«RFC2547BGP/IIPLS VPNs £ 
nT*D, ^CDRFCffiKcfcO, <1>* — *yb r 7 — i7± 
\Zl? VPN*«Err5Ci**tt»#£o 
[0 0 12] MPLSte> K^2tIPB<D*WJCffi«#W 
e>n^>o fc**)^— IP/Sir y h<Z>IP'sy*'£#ML 

Ttea&«8«*fT-r**«, mpls#j*;;p-* kip's 

#J»i*-?\ IP^s^^^L2^s-/^m^S:tt^n^labeI 
S^^TteM^S-r^o H2 3ttMPLS0>RWBT*D, 
*0 l~5ttMPLSJSJI/— *T*D* MPLSJI/-*K 5ttMPLS«J(D 
ngP^^-r^X^v;i/-^$r«fi£L, MPLSJP— ^2—4 

ttMPLSiHrt©37^-^*«lffi , r*. xy>?;i/-?ii: 

tta«fll^«**«*«LAN**^LT*lllESn, Xs X 
yi?)l-*5\Z\?7 b UX10. 1. 100.0/24^*T^>^5fe^ 

nfcX^^^W— 5fflfCLDP(labeI distribution pro 
tocol)IIfi£oTLSP(label switched path) ^label 
ViT»3g*n. dCDLSP^^-r^>#MPLS;l/-^l-4{C 

[0 0 13] **«ttlBK:*^T. iH«ffl9«*^ect 0 
IPA^r-/ h^r^-ti'MAC^U— A^A^-T^t, X.yi?)l 
— ^H4^— ^^#SSbTMACy I/— AtCMPLSO^s^/^ 
T*^shim^s-/^(^ai'r^)^#*Pb, Kshim'sy^cD 
label fieldfc:label^bTr39j^#jPb(push), ^OMP 
LS;i/— ^2(Cffi]^T3IM"rSo MPLSJP~^2«^-y;P2a 
*#B8 bTlabel T39j * label T37j (swap) , 'A 

OMPLS;!/— ^3f3|ftl»T3l«-r«- MPLS;i~ ^3^^— ^ 
;i/3a*#M U T 1 abe 1 T37 j ^ 1 abe 1 T36J JC^^t#x (swa 
40 p), *©IIPLS;U-^4^|fi!lJtTam-r«. MPLS 
)V— 9 4«^— ^4a*#flg L T 1 abe 1 T36 j U 1 abe 
1 rpopj***, label^X^trb(pop), ^(7)MPLS;i/— 
?S\Z\i>]tfTmm-rZ>o v;U-^5^1abel=X^O^ 
l/-A^§mrn«, MAC^U— ActOMPLS^shim'Sy 

[0 0 14] MPLSfflJl/— ^Tfe^)LSR(label switching 
router) tt, ;i/-?->^-7 r ;l/tS®^ <i:OIPH^S8S 

ffi^^f T^:t3^, LSR^IPO;P-^>^7 p 

5^ P h3;KRIP.0SPFtt^)3&«»«)fc«»^»t>T, LDP (la 
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bel distribution protocol) fcffioT^^H'AXSSft 

[0 0 15] 0 2 3\Z7*)W*X&fe<Dittiifr<D«t91B 
T&3o fcfcffl3£mmm<DX.y v;k-*T£>£MPLS;U- 
^ (LSR) SteOSPF (open shortest path f \rsi)/3:E(0)l— 

*>tr?u Mi;i.t«oTa««MPLs;p-^asR)i^i«i 

*5±«©;p-^ (LSP)4fc#», (LSP)4IC»L 
label C^;PICUT7U— i^«Sttl a r«J:9ttM a r«& 

*&$fc**gfi<DIP7 F (=10. 1. 100. 0/24) Sit 
-So ^nidcfcD, MPLS;l/-*(LSR)4te£^T^£ label 
ffi(=36)£#£>, JHf>^oh3MffioT 
afe««MPLS;P-^(LSR)llCW*^MPLS;W— ^LSP3«* 
KMPLS;U-^LSP4JC*f U label Srr36j^LT7 

HUX (=10. 1.100. 0/24) X. MPLS;l/— ^LSP4tt 

te, local label (=36), outgoing label (=pop lab 
el), prefix (=10.1. 100.0/24), MPLS;i/— 9 (LSR) 
5<h(Ooutgoing inter face(=ether 6), Next Hop(=MPL 
S;i/— ^(LSR)5<7>IP:r FUX)ft*AT^*. KT, mtt 
K , MPLSJfl )V— 9 (LSR) 3, MPLSJB )V— 9 (LSR) 2 tt v *OV 
"r— :^3a,2a£ffr$U X, lyj;*- ^T*£MPLS 

^ (lsr) i tt 5 ^ 5 s — y ;w 1 a s fp/s-r . 

[0 0 16] :0«lCii^T, JfcjfclPTKU'XlO.l.l 
00. 0/24<DIP/^ y h SrWTSMAC^ Ix— A*<3lfiffl!l«* 
iDXyy*-*lal:AA«i, 0 2 2Ti9SlfcJ: 
5I^MPLS«'\yy«ftllPSn, label f ieldco 1 abelfit ^ 
push, swap, popL&**SMPLSm&e»U Xy 
* 5a «£ O MPLSffl *\ * jWMNt3 nx^*S*iB 

[0 0 17] 0 2 4^MPLSO^\-/^T*S^A^\^^(s 
him header) <£>J?fig£ t/-f "V2^ 1/— A (MAC 7 A) \Z 
SftZis^yyom AttBKW0T*So 0*, Ml 
MAC3fcflc7 Hl/X (MAC DA) , M2ttMAC5E«7cT H l^X (MAC 

SA), M\$9-f7. mtl?rttry h W^y 9/TC?^\y 
^75*— m\tU-( ^2^\y 9 hl?^\y 9fS 
\Z& A^n^v-A^^^T&O, 20tf ^/ hOlabel fiel 
d, 3fc:yh<7)EXP field, 1 tf y hODS field, 8tf y h 
OTTL fieldSWUTH*. MPLSTtt^A^y 9(07.9 

***t*££**t#s. -f&fr^, 025 <a> 

Ti^tCl^CDIP/l^;/ M::20<E>;/A'\y^M6,M7£S 
taTCai-r*. 02 5 (B) \ZtbT&?\z, miis&^y 
9M(D\ abe 1 (Pgg lOlabel) ttMPLS* yb*7 — 9ft9<n 
lEaUBfcLTttflJU *2<01abel(PW12<Blabel)ttXy 
v;i/-^l,5(CO^ofc!l«gOVPN&^Ut-^fe*ffiffl 

-r^>o -rfcto-fe, *2©iabcittvpNmgijffl»wfl6ffl-r*. 

X, 3.---tfIiH»ftilfc9J'rafc«6^«2©label*«e«-r* 
[0 0 18] 0 2 6«20(01abel^X^!y^LTIP-VP 
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N&^STfcMPLSAPNOKWHTfc 0 , Xy *?)],— 9\.$ 

Xy5?;W— *1.5tt3.— tfB»-f >^7x-X#tefcVPN 
-ID(VPNm»m*«DaT*. @TH X.y*J)V-9\ 
ttVPN-Alt -f htf)*-/ H«7 — i7THWX = 192.168.0.XH 
»^bTVPN-ID=13^:S(|i9^T, X, Xy^;i/-^5ttVP 
N-A1M h<D*y b7 — 9TbUX = \n.m. \.I\Ztt& 
LTVPN-ID=13SrfiJ0^T, VPN-Bit < b<b*y bV—9 
7 F l/X=ZZZ. ZZZ. Z. ZiC*tj&LTVPN-ID=14£9J 0 
/0 3„ La>£>&, gfifflxy^— ^5ttiBGP(inter bord 
er gateway protocol) CfiEoT, VPN-ID/* y h <7 — £r 
7HI/X <0|&*^fr -tirff K 1 abe 1 £ itfiflflx y 
— ^Uia»T<5. iBGPttTCPOD^^v'a >4i^Tg 

ri^rcseoTMPLsffloxy^jcffifi-rs^— ^ra±*^3 
7;p-^**aDUTYPNflM8oafes*-r*- 0<z>#jt 

tt , 3 AM X *y 9 5 »4 i BGP £ ft o TiUmfflOx y *? 

)V— 9\\Z, T192. 168. l.X, VPN-ID=13j <D^;i/ter3j 
Tfe^izjiab, X, TZZZ.ZZZ.Z.Z, VPN-ID=14£>^ 
w ;i^ttr4jT»*til»"rs, C©««**fcLT, X^y 
^Iz-^HSVPN-IDftJC^^;!/^- yjHa, IbftfPriE-T 

CO 0 1 9] J&l±i:MfTbT, g-MPLSffl^-^^0 2 
2, 02 3 TIftWL^:<i:^LDP(labeldistribution prot 

*y ^1 ^3S^cl92. 168. 1. X<E>MPLSfei£JB ^^;P<h L 

Trsj^iifcJ^tl, X, 3e^feZZZ.ZZZ.Z.Za>MPLSC36ffl^ 

*3V^T, VPN ACDOL-ifit-f h(j^M7c:VPN-ID=13)^e>IP 
/l^r^ h^A^T^i:, Hlillft7CVPN=13 
XlX^jtlPTH 1x^ = 192. 168. l-XIcaS^Tr— ^JUa 

vPN*jgi]ffl^^;K=3), MPLSteg|ffl^^;K= 
T;i/-^2Jc^m"r^o nz;i^-^2«MPLstegiffl^^;i/ 

(=5)t#HBUT«Ea«iaSff^^ 

«/1^r>y h«9HSre&, VPN«*Jffl9^;K=3)ft#BH 

LT«avPN*«VPN AT**i**Wb. ^^;i/«:®0^ 

^[Ktex-/^-*K:aim^ 

^tt^n, «x-^fc2i«7cvpN-iDa^jBftiP7 Hi/ 

x coffi^^^-tt tc*f jj; $ -&TVPN*ijgijffl ^ aiMPLSte 

[0 0 2 0] 0 2 7 ttMPLS/VPNs<Z>ttlJB0T»O, ilM 
fif^P/HiO^y h»7-^*MPLSlH"C«l«bfc 
«"C»-6. llttyP/W ^CDMPLSJfH, 12,13, UttMPLSlH 

cDXy^i:fitn^D;H 9x.yz?)\,—9 (pe;p- 

5(7 ^), 15-18«MPLSjWrt^fireTS3T;U-^, 21-24 



^A©x-y >?K:<£fi-r-5««x-.y 5W— * (CE;i/-^)T 

£5. PE;P-*12~15te2l®@<£MPLS£-tJ-#- h U 
^, VPN£Sc^-r-5;l'-*T?&£. 5£«<B!1PEJ1,-^«CE 

T^-SVPN^JSiJ 7^;KVPN-ID) RC^VPN^JSiiffl 

flnu smfldcoPE^-^tt^/^-y h*§«-rn« 

^-roVPNteSlffl y^-JV (VPN-ID) IC^ DfclW^v-XT-A K 
/tiry h-fcittH-r*. M2 7 ©0IJT«)E«->X5 : -A21. 
22t£«fcr)VPN AtWEMc£*U K*v'X^A23, 24»r cfcOVP /0 
N B«$niUS. SEt?T, VPN-AM 0#P«->7.-r- 
ACD3S*SHttVPN Art©«*^B»CL^7i7-feXT# 
T. VPN-B<DSS*^BlCT^-feX-r-5Ct«T#^ln 

mmz, vpN-Brt©«8*sBfevpN-BrtcDffl*se(cb^ 

RUVPN-IDStUO^Ttltf, m<D±m?Jl'--7fr*>7? 

-tx^n^^<t«^<. x. ■te^ikmcx-^A^w^ 

tl-5 ^-^^-^fcSUfclP-VPN** 
[0 0 2 1] 

[^ll^bi^ttliai] VLANtC«k2>VPN«^ 

VID$r#J0^T-5Cl<i:T. &W>\Z. *>"P, £l^fflt&« 
TVPNS*fiX-r^r-5fi|^a&S. L*^L, VID7^-JU 
K teg* 1 2b i ft?* lOit^clC-r-St. 
*S!lt5Ci:*ti?t&^. 4,096eS^C»V 

-5. MPLS{Cfc-5VPN«^«lCi;n«, VPNfil55iJ^£ 50 

^T^label^Stt20tf>y bX$>2>fz.t£>. VLANKJ:*. 
«^«(Cit^Ttt^*>(C^<OVPN4S:itT$, 

L;fr>U MPLS»CJ:^)VPNfl|^t?«, n— tf(Dj£ 
< $TitSffifcMPLS*NS<7>;i'-$' £^:fi < T«& *> 
-f. L^t>, x.yi?)]s-?<Dl#—hfr3—>fO)fztt>\z 

[0 0 2 2] UUi<fctU *9B9J®S8ltt. ^yh7-? 
KltJ^T, VLAN^SwitchingHUB-CT^-feX^^y h"7 40 
-f«SL, MPLS*tJ£;;U-^T=iy*y H7-^*f 

^-r -a «fc $ \z Ltsisiati^x $r-;n4<oiis^vp 

N$Iit5CiT*l.. X, *%^OSU©BB<Jtt. VLA 
N<hMPLSraiC-f >^7x— X&^:^Sit(Cj;0VLANtM 
PLS^*#t?^-5<fc3(Cb, VLANd^MPLS^O^f 

JMt.(ttBtt) ©Si^VPN^ti«-rSCtT$.So 
^WSiJ»aM«. ^SWT^-trX^lCVLANMJt&X-r 
f>yAy«:ffflL, ^ffl(DWAN±(CMPLS(C<fc^VPN* 
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Si^VPN*^-r^>c:i:T*^. *%WWg"J<35ge<J«. V 
PN£fitj£-T IP^©IPX,FNA,Apple Talk. ..^ 

[0 0 2 3] 

[P5H4«ft-r-5fe*w#a] ±iEiyis^*%wco^i 

KJ;ft«\ h"7-^±lCVPN«r^L. KVPN£ 

^«HTVPN«rJTifSS:^-rst*tC, VLANTK3 Tffl 

y hi7-^fc*SV»T, -f >^Xx-XSB«MPLSfflW)Sg 

fc«m&ttfcxy5?;u-*icJ:?)«Mnr*. 'Mmm<DX. 
•V *J)\>— 9 teVLANri> £ jUtti Sn5Wy h SrMPLSO/t dr 

HC*»LT5^X-f y^lP|-e**MPLS|Hlr2lffl 
L, SBfiJOXy ^»4MPLSPJ:0S«UfcMPLS© 
h£VLAN©/ty-y MC&tfeU KVLAN/t^r <y hSr 
SIMM VLAN £ |q — CD VPNIC JBT -5 VLAN \Z fa #Ti£«-r 
•5. 

[0 0 2 4] X.v'y)V—9\i.^mz\t, VLAN©/t$-y 
MC-&*n^VLANilgiJ^ (VID) tMPLSO/tdry 
n -5 VPNSJgiJ^ (VPN 9 ^ JW SrEttf^* Sf-^S 

ffiX. a««Xy5?^— ^ttVLAN/X^ry hCDVIDfCjeC 
fcVPN5^;U«:*J6. KVPN5^;W**-TS MPLS/tSry 

LSiffl«fc 0 §«bfcMPLS/t^r y h tC-^StlSVPN^^KC 

^VIDd^-rVLANItSia-r-So X, Xyy^-^ 
SfifldWXy^-^tClRl^TMPLS/^y-y hSriHtH 

vtiZ.2ntzm& 7-<^*s«<B!ix-y ^ 

Sl«ffl!|x>y z?)V-Z\$.. rttryV<D9i9iMUZ 
JtJCfcSmx^^^-^Sr**. g7^f-^<kt) 
Smxy^JIz-^lcJcSUfcteiilffl^^^S:**. WEVP 
N5^JPR^$Ei@lffl5^;i'S:^t?MPLS/tdr>> hSr*fi£b 
TMPLSiWtCjtUi-rS. 
[0 0 2 5] X> ±!BiI)@«#fSIWC7)SB2 Citltf. * 
h^-^ifCVPNSr^U, MPLSiffiTfeVPN©3 7 
*1£JB*J£U VLANTKnTffilC*fr^7^7-feXiffi<£^ 
T^^-f h^-^tcis^-sxy ?\za^x. (1) 

VLAN^SU^ (VID) tVPN^'J^T* SVPN5 ^^09«r«« 
IBtg-r«#e> (2) *frfEMJt£;M«S:ffl^TVLAN*^jSai 
Znz>rt*ry hlC^Stl-5VIDtClSi;fcVPN^^;l/** 
St>, feVPN7^;P^-&trMPLS^^ry h=£^fi£bTMPLSiffl 
iCjtffl-r&MPLS/l^r-y h*riE»*«Afcai«fflXyi?;U 
— ^KJ:D*riESn*. COXyS?JU— ^ttHK. (3) 

«»*»j6-ra;u-h»at«. (4) 



A, (5) Wf2MPLS/^^/ h*j««tt, WryVV>9&mk 

*BVP»5^;PJktnEat«9^**tniPLS/tir!y 

[0 0 2 6] X, ±E«IIBtt**W©»3fcJ:ntf» * 
h»7-*±KVPN*JMtU MPLS^TKVPNconT 

h 7-?l:*^5Xy SW— ^KfcHT, (1) 
VLANgtgij^(VID)<hYPNilSiJ^T*^WN^^;UO*f^€: 
IBtrfS^->Ok (2) MIHx-^«rffl^TMPLSfflJ: 

v\?)Tz>/^y h^*n^vpN^^;i/tr/ei;fcviD* 

**6, «EVID*^tTVLAN/^4ry h ££/*LTMPLS#lt;:j£ 

[0 0 2 7] X. ±fE»«tt*«W©«4^J:ntf, * 
*T*y h»7 — ^±^VPN&»fiRU. MPLSjfflTKVPN^nT 

hV—2\Z&\'yz>X.y*J)V—&\Z&\<*X. (1) 
VLANgtBU^ (V ID) t VPMfcSiJ^-C * £ VPN 7 ^ » <D**JS £ 

K«rr*^— y;^ (2) ttre^-^sffl^TVLAN^o 

KVPN^^I/Sr^OMPLS/l^r^y h LTMPLSjfB 

^jgm-rsMPLs^y^ h^ritas. (3) atriE^— 7)v*m 
^xwim&K)X+i-?z>rt>ry M^£n*vPN^;u 

CJ6i;&VIDSr*«>, KVID£^tfVLAN/^-/ b££fiJcb 
TMPLSmJCSIffl'r^VLAN/Xiry h^filcflB, &«f*fcXy 
z?)V—9 \Z£QM!&2ftZ>o 30 
[0 0 2 8] 

[^^onsg^^si] (a) *&wo)um 

HI tt*«WOVLANiMPLSfiffi*y h «7 — ^ <Z>«R&0T 
* 0 , 10I-104tt»^ A-D OVLANT* 0 m5g<Z>VID(VL 

an mxmmztiT^z* note-r mwan)± 

tllPLS^cfcO«l»SnfclabelT*aan****y h 
•7— 4KMPLS*y h*7— HI— lU\ZlSPLSffl<DX.yi? ■ 

— ^ 111~114«VLAN101~ 104^6 A^TSVLAN/iy^ h 
(02 0) SMPLS/*$ryh (02 5(A)) lC^tf|LT3£« 40 

MC**LTBfje<Z>VLANKHl*r*. 
[0 0 2 9] -Tttto-fe* aWXyWH^Ii VLAN/1 
^ry ht^SnsvID*VPN»S"J : F-T**VPN7'<;H^* 
&TZ>£&lZ. VLAN/1 Sry 

VIDlC#ATein&7^;i/*#ttJbTMPLS^^ry 
h££;£LTMPLS)WnOiCi£tflT£o MPLSlHllOtt^aSR 
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^ > if "T 3 o SflflOX v zs)l- 9 ttMPLSfR <k 0 MPLS/1 
yh*S«tnH <Eaiffl5^*MIIW*i*clc, VP 
N5^;u*7c<&viDic£iftU ^;wc#ATKviD£tt 

JPLTVLAN/Xiry N££/$U gSYLAN/^y h*VID# 

s-rvLAN^anur*. »f3eovpNc«-r*a«fl!v 

[0 0 3 0] H2ttxy^— ^1110«EI»«J*BIT* 
0, ft©X7^-*feH-©M4iAt^S 8 17 
>?;i/-^lll<D^-f F»121ttEthernet-f >^^x 

-XCDSIfg^fitA, m^VLANckDVLAN/^;/ h£§ft 
T5o VPNa»Jffil22«S«bfcVLAN^^r^ hOVID£# 
JHLTVPNft«»JU KVPNIC«i;fc^y/5^;P*lft« 
(ity;l/-^) 123i (i=l, 2, . . J'xA^T^o HUMStlfcY 
PNKjftDfc-tf* ^i23ico^— :/;M24£tt«*.tfEI 

4^^-Tcfc^^, VLAN ID(VID)t, ftVIDfccfc 0«r 
SSnsVLAN^BfJR-rsVPNSrWSTSVPNlllgiJ^ (VPN 

7>v mstm 3 ^oimmm 1 33 \z g«fljx v 9 v> \ 

iUffl ? (push 7 SrfEtrf -5 • 
[0 0 3 1] ity;l/-^123iH, n>rv h^A^T-S 

^yjc^^nsviD^jjjufcvpNaiHij^cvpN^^w 

S:^— ^;H24J:0*»*. X, 1ty;U-^123i«/1^ 

-^^*ft. m^vi?)V~?<D\?7\z\s7s\ZKfo^7: 
EIS^nTV^esiffl^^^MPLSffl;!/-^^^— >f 

;n33cto*«)*. 7^w*ann vzfjv—znyx 

tt/t y h CO ^ y ic * T VPN ^ WEaiffl 5 ^ 

Srlf Ab(swap), ^< >A— H*128Sr^UTMPLSlHlll 

fc^mr^o MPLsmno»4^»Hje*nTir^« 

KfC^oTKSIffl^^;l/^f+^^^^e>MPLS/1^r^ h 

ftlXy^— ^O^-f >*— H»128ttMPLSlHllO<t DMP 
IS/Vry VPN»»ja5l29ttMPLS(OVPN5^ 
**BBbTVPNt«8iJb, BEVPNlcHSCfc-tJ-y*— ^123i 
(i=l,2,...)^A*J-r^o 

[0032] V7)v-2uzmum.m7^)v*m&tz> 

&\Z, 7— ^;H24«#JHUTVPN5^;i/KJSCfcVIDft 
^»^> 0 -3^T% VPN5'<;HC#iLT*ft&VID*'&tt^ 
jftftJPLTVLAII/tiry h**^L, KVLAN/^dry NS: 
VLANfiO^^< HW 121/&^UTVID*^-rVLAN{C 

Slffi-rs. f^> ^111-114^*5^^^— ^ 

;H24(Z)W«ttW— Ttt< , (DYPN^JRTSVLANOVI 
MtJ4RDi:»4ia6tt^. ^fc, B 2 TttW«fc*3& 
fr-Dfztf. V~?)V— 9\tm^\Z^t^\Z VPN«fC# 
ffi-r<5o H 1 (C*3^^T«B^AOVLAN 101^e> 

aa^DovLAN io4ic:»«at56£'r*£. 0 3ic^r<t^ 



\Z* ysOKDTs V y 7ifix. y z/)l>—$ 111,11 4TfT 
tttofl*. cniCcfcOiiimfflaVLANctOA^-r^VLAN/t^r 
y H*XyS?;l/-^lllTMPLS/1dry h TMPLSifB 

*u at««vLANtwi— ovpNi^air-svLANnaiflisn 

[0 0 3 3] (B) WLSKJ:«fe»©*y 
H6»4HPLS«S«^fcAjBO*y h7-^Mi0T 
200te**r*y h»7— ^Tfe^-r >&—*y h± 
KJBjtftSttfcMPLSlH, 20 Hi VL AN Domain Mist* 202teVL 
AN Domain 203&VLAN Domain^cE, 204te<> 

9~%*y K 205«^t<7 7 ^^-;KFW)-C$»0, &VLA 
N Domain fctt«»Oife*OVLAN*tfl|j^ SftTV^a. MPL 
Sjffl200<h§VLAN Domain201-203WT*o T, MPLSJfHco 
X y v ttVLAN*» SBT * ^D/Hj^Xy ^ (P ro 

vider Edge Router :PE) 211 -21 3^»tt 6tlT^S e 

[0 0 3 4] VLAN Domain flLEC20l\Z\*JIL$U&B.<DA& 
H<^VLAN(VID=101)> BifeatOVLAN(VID=2)3^«riESnT 
^S, A:feg!(£>VLAN(VID=101) £#tfiKt* £CPE;P— 9 (Cus 
tomerPreequipment Edge Router) 212te> EthemeUC<fc 
DL2Switch(X-f y ^ytf/SZf) 2132r^bTX*y *J)V— 
^PE l\\<Dm\<Di£—h\zm$L\sX^Z>. X, BtfeHOV 
LAN(VID=2)Sflt^"r-5CPE;i/— ^214«, Ethernet£^b 
TL2Switch(X< y 3 L >tf/\7) 215Kg^£n> KX-f 
y^>^A:/215teXy ^PE 211<&3§2<B#— FK 

8«ant^«. VLAN Domain *-S r S202Htt«*S* 
K©A£jPt<0VLAN(VID=152K Ciki^>h7^7 F 
«^tlt^5, A&*a>VLAN(VID=152)*««-r*C 
?E)l—?22UZ, Ethernets D L2Swi tch (X-f y^>if 
A^)222Sr^L,TXy v;i/-^PE212<O^lC03p- Mcjg 
^iTl^o X, CrfelgCO^ >h?*y h2234>CPE;l/- 
*224te, Xy5W— *PE 212©*2©#~ MCjMllSft 
Tl/^c VLAN Domain *BE203^tt^:BE*K<OAlfeji8OV 
LAN(VID=1501), CifelKO-r >h7*y h^M^nt 
^5. AikHCDVLAN(VID=1501) ^m^TT^ CPE >^-^ 231 
tt, Ethernets 9 L2Switch(X^y^>^/\:/) 232£r 
^LTX-/^;i/-^PE 2130»1<0#— FKSttbTV* 

X, Cikt¥i?W> F233GDCPE;i/-^234 
tt, XySW— *PE 2130SB2<D#— hjc»tt$nxi^ 

So 

[0 0 3 5] &S6K^i5^-5AikMI<DVLAN(VID=101), V 
LAN (VID=1 52) , VLAN (VID=1 501) ttR— <©VPN**J* bT 
l^. ffiot, A&««3&^6MPLS|H«*A«t. 07 

(A) ^^-Tct^tC^CPE^— ^212, 221, 231 ^U-f 
-^2<£>X-f ^^>^/N^SHB^^^$nTV^i:o \Z& 
Alkm(0*y h«7-^«nT*HSrMPLS|HT«l«cb, 
T^-feXjfB$rVLANT'«fiKbT?5:^L2(VLAN) over MPLS* 
7h7-«i^o X, B&3»>&MPLSfflffl«A& 
07 (B) iC^"rcfc-5JCCPE;i/-^2l4Rtf^r^T 
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KttttJBttifc*. X, Cifciga>SMPLS*PlfflO*: 
07 (C) \Z7skT£z>\Z-f >h?*y H223, 2 
33COCPE;U-^224, 234**;!'— *RTfc»ttSttT^*<fc 
SKA** Cife^CO^y H>7-^ttMPLS-eVPN*«^b 
fcMPLS/VPNs*y F«7 — 47«JJS£fca. 
[0 0 3 6] (C) L2 (VLAN) over MPLS*y hV->7 

m 8 »h 6 j; o Aife*»c«a-r *»»*»sm bfc*« 

W<Z)L2(VLAN) overMPLS*^ h7-?CDi#BT»D, 

/<? H6tra^»tttn-w#*ftb, vLANft«*-r*;p 

— r^CPEA 212, 221, 23UCttL2T F 1-XT&5MAC7 F 
l/XMAC A, MAC B, MAC C##£*lT^£o 
[0 0 3 7] (D) Xy^-^OM 
«-X^>?;l/-^PEA-PECttW— 0D«/£*«*.Tt>£. 0 
9 tex y yJl/-^«@tfc 9 , 0 2i:^lJtX 7 y 

mft\Z\*m-tt^&ttlsT^2>. 5<f >*-F»121ttE 
therneW>*:7x— /9T5£<OVLAN<fc 0 V 
Umtry h^gfit^o VPNStgiJgPl22«§«bfcVLAN 
^ ntry F<OVID^#RBbTVPN*»giJb, vPN^bfeit 
^—^mi (1=1.2.... FSrA^-r^o 

^123 iOVPN^^^^— 24^ttH 1 0 \Z^T<k 

v\z, vpn^^;Kvpn»jsW), ett*scpe;1'— 

^CDL2T F l^X (MACT F UX). fflrtflH-f 7i- 

x^^-^tcttHK-rsvLANomaij^ cvid>> 

VPNi (VPNinstance : VPN^gU^tfXgiE^) (Z^JfcvQ^tf) 

[0 0 3 8] X, L2VPN;i/— ^>^T— y;H25fc^, 0 
1 0 ICST <fc 5 KVPN«#jST*VLANftKl, KVLANrt 
30 <75CPE;i/-^CDL27FVX(MAC 7HI/X), cpe;u-^ 
*»KT*Xy5;jH^0;H^yir7 FUXUPT 
F l/X) , CPE;P-^ OST ^VLANO^glJ^ (VID) &ft 
Jtt^ 0 B8^«m VLAN(VID=101),VLAN(VID=152), 
VLAN (VI D= 1 50 1 ) n^tl fC*f S -tirT . CPE;i/- ^ 2 
12, 221, 231CDMAC T F UXMAC A, MAC B, MAC C> &C 

pe;p— ^^ftitt-rsxys;;!/— ^(pea, peb, peo 211, 

212, MV>)V*--frty>7 7 FkXCIPT FWX). $C 

pe;v— ^<^jbtsvlan^vid(=ioi, 152, i5oi)**«#an 

^ [0 0 3 9] MPLSp^-5 1 >i/7 : —y;Ke3lffl^^;u 
y-^wissttamxy^-^^oaRft^grsa 
m«?^*iai»"r*. i^-vpNfcs-r^vLANWTiim 

^«&MPLSlHrt<Z)^-^©;P-hft^«tt 
;p-5">^^d h 3;i.*«^Tg««x y & 

S«filXy ^^S*«tt*iai*b, LDP (Label 

Distribution Protocol) td^o T^&SKtC Label ^rfij 0 

^T£o fi£oT, »««xty$;;i/-^o;i/-hft3e»i3 

ltt, ;U-^>^^D F3;H32*ffl^TgMfllX*y^;U 
-^^0«»Sj*«b, (iJW?^f- ^;H33JC§ 
5^ fi«I*; ^N' ty ^ (IPT F VX) \Zttfe2 
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[0 0 4 0] ^123iCOVPN^^;i/MaSPl26«, 
VLAN/1^yb (02O#$D ifi\+)TZ>£. *>f\Z^& 
n^VIDir^CfcVPN^U^ (VPN^;W£VPN^;l^- 

ttVLAN/tiry MC**n***MAC7 KUXtCS^TL 
2 VPN*-5f > if 9— >OH 25 J: 0 tij^flJX >y CO 

->OH33<J: D y?7H (IP7 H l/X) K 

»JSB-rslE2MI9^;Kpusli5^;»**«)S. VPN 9** 
;k push5^;W**#$ft«. -tJ-^l/— ^123i«S 3 fC^ 

AUTMPLS/t^r^ h L (swap) , KMPLS/S^y b£ 

^-r >#- H»i28t^bTiiPLsiH^aiHjr*. 

[0 0 4 1] ?«R£3ttTt>«IIPLSMA®|M 

fc-toTeaw^^ftwttfAttjwsMPLs/^dry hat 

a ftogltffilx >y ^ icUJiir S , gfi«x y 
—9<Ov^ >*— H«128ttMPLSlH110J:r)MPLS/Xir!y h 
*§«U VPNM8U«129ttllPLS«)VPN9^t#flHbTV 
PN*mjMU BEVPNKABUfc*^— ^1231(1=1.2....) 
^A*r*. 1ty;P-^123iJ4(E3*ffl5^SMIIjtr* 
* \Z , VPN 5 "Wt— 7)V 1 24£#B8 L T VPN \Zfo 
CfcVID****. VPN^^;i/JC#AT**fcVI 
D**tf* ^SrttflP LTVLAN/^y h L (swap) , 

KVLAN/Xiry h ft5< >*— FSP121 *4N^TVID*«3RT 
VLANfcj&fflr*. W, *XySW— ^211-213(818) 

— (OVPN^JB-T * VLANODVIDfit ttM C £ ttB £ & * 

H9Tttl8«^SStt*^fc*«. 3H23IU 
=1,2,. J^teSUB^Jl/T-- y;H33«VPN#JC#«E-T 

[0 0 4 2] (E) VPN^— 7)1<D±& 
VPNKMT *VLAHH±T»«*fr 5 Kir 3 tt, 

(1) ^»cne>VLAN^gEiK-r^X-/v?^— ^M*)*- h 

*»j£U K;p-h^»o^;i/-^coeeiffl^^;^- 
:/;n33<B9) fceay8?'<;i'*eiftu (2) vp 
YU^jVy—^MU* L2vpn;i^-5 1 > y;H25*f£ 
*r**BA«*«. (D^teSlffl^^^-^H330^ 

^;H24, L2VPN;l/— ^>ifr— 7)lr\tt&fttfCt*\Z 
tt, 010 (A) tc^-T<J:5fc, sr. vpn<£>SSJ3iJT(vp 
N^^JW, VLANgfcJW^CVID), VPHIft*^!^— ***#A 

^r^>o cn^T-^^xy^-^cA^^nsi, 

RX y CDVPN^^;i/®agpi 26«, S » tl*ttr 

<5 VL AN<£ CPE* — 9 OMAC 7 H l/X^rARP (Address Resolu 
tion Protocol) £{£oT*#>> X, push^;i^tt£tt 
AcMPLS/^y h*j£ffir*«&©< >*7x— 

010 (B) l£^r<fc-5iC»£LTVPN^;^- 

y;n24*^rs. 
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[0 0 4 3] ~D^T\ )V- ^>#T—7)VtiimU\ll 
SXy?*- ^fdggj^r-5CPE;U-^c^MAC7' Kl/X 
arXVLANKgiJ^ (VID) SrYPN5^C;P^— ^;H24«t D#tf> 
TL2VPN;i/~^ > jfr-— >OH 25<£>d i r ec tConnec t 
fP*r*(H10 (B) . Lfr&'&s VPN^*^r 

3&VLAN(VID=101, 152, 1501) t»8t5Xy 5?*—* (P 
EA, PEB, PE02U. 212, 213tt*ft^ttiBGP£JH^T\ 
ex^v;i/-~^^^r^n.-if;i,-^cPE<OMAC7 HI/ 
X<hgX*y 5?*— ://ty £>7 Hl/X (IP7KU 

10 X) ,VID*j|tt^UT{|&OXy^-^^2iar*. Ctl 
iCiD, ^»4S««*fc*^V^TL2VPN;P 
-^>^^-^H25^^r^>(01 0 (B) #fig) o 
J&LblCcfcO, *Xy?JH ^211. 212, 2130^n^n 
(CttBI8 0AifeSI<7)VPNJC^ViTBI 1 1 (A) — (C) 
\Z^-rv?K7~7)W)*ftf$. 2 ft Z> . 

[0 0 4 4] ( F) CPEA*> ^CPEC^OilM^J 
0 12 te3K3RCD A£H<7>VLAN(VID=101) tJHr^^.— if 
^CPEA*^*EOAlfe^<DVLAN(VID=1501)^JSrS 
ZL-if - ^ CPEC h iHMr S iHfl^J T * ^ . 

^ ^-lf;l/-^CPEAttVID=101^Wr^^y^ft*P$nfcV 
LAN/1^-^/ hPKTl^jUdar^o X7^H ^PEA 211H/1 
^•7 hPKTl^A^r^^^^^r^b. ftt>0OTN7^ 
;i/ (=26 : ±m A <7)VPNffltgiJ^) ^teglffl ^ ^ (=push ^ ^ 
;W*f*JPUT«:*MPLS/^^ry hPKT2*^LTMPLS«i2 

oo^inaar^o jw^, mpls/^^-^ hPKT2^ae)K^$n 

tt39«6BWOS««Xy^— ^PEC 213JCH*r*. 
S«fiJX^ ^ PEC 213tt9^*^U, ^^fecoa- 
— If ^ CPEC^JBr ^ VLANgfcgiJ^ (V I D= 1 50 1 ) & tf*TJ L 
J<7 TVLAN/1^r>y hPKT3S:fP^b, VID=1501*tJf^r SVLAN 
KiHttjr^o cni:«k0, VLAN/t^r^/ hPKIStti— If* 

-^23ncgj*r^o 

[0 0 4 5] (G) L2 (VLAN) over MPLSOjtft^S 
m 1 3Rtf0 1 4ttL2(VLAN) over MPLSO^jaS^ D 

hlZ&PfflttmZftT^Zfr^aLy&L&T 
^^301), ttMZftT^tettftiiMPLSrtfry 

ss#©MPLs<&ia3*fT^ ^^**ft»iatiri^n«. 

K^^fC^Stl^VLAN IDf^ID)^^*^^^^^^^ 
40 302), VIDffl[^4096JK±T*^^^xy mWry^ 
303) o 4096BLhT&n«> VIDflg^ffiH0-4095$:axT 
^StftK/^yhSKitS. L^b, VIDfl6^0-40 
95©«HfclAoT^fttf, VLAN IDtVPN5^0SEt(lx' 
-y;H24^ILUf77 p 304), VPN^^;W»*««a 

$nfc^5 L xu/^r^>(xv : 'iy^ , 305)o ssastuftttn 
tfa#«)MPLs»j6a)jaa*fft^ %i^nnn 

^bT2JBB<D9^;H*(VPN^^;W*^»S (X^^y^ 
306) o 

[0 0 4 6] L)5>*», /1^r*y hO^MACT HUX J: 
5^ 0 Mix 7 y (O^-^A^ ^ 7 HUXdPT H 
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^307)0 ^-y/N^^TH^^nn S£i£ffl^ 

Uf7 ^308) , Kpush 1 Pg/i @ ttTMP 
LSjfPi K j£tijT £ <*y- y ^309) o &±ttSMM!lX y v^U 

^s^fT^bn, mplsa^ Fte^&ta^nr^sMP 

10)o 

[0 0 4 7] §«flyx*y^;U~*teMPLS/^y F#HJ# 

bfc^x^^u(x^^^3ii), iw-rn^ if©® 

312) o 2PgrBaoVPN^^;U^:JftfflL(X5 : -^7 p 

3 1 3) . VLAN ID(=VID)<hVPN^^;i/i:<^*fje^— ^;H24 
£#H§ b (X5=-.y ^314) , WMm&tsnfzfr^x. vt^ 
^(X^^y315) 0 VID^fgjl£n&#tttf/^y F£8£ 
*U VID^^^ntX«> 2Pgr»Bc£^;i,£^U K 
VID£^tf * ^£^> ttTVLANA^r y F £f£/£-r £ (XT' «y 
^316). T3tr>T?, VPN^^-r— ^;H24*#flibTta* 

F Sriititt L (Xt7 ^317) , ^CO^--if ;i/-^CPEC«V 
LAN/1 h^r^mUTm^O^a^ff 5 (X 5^731 
8). 

[0 0 4 8] (H) VPN^— yjUCDM^fjaa 

M^rt*ftT*. fct, VPNO^SitJClEDTVPN'T- 
-y;H24, 125*Sirr*&S****. 01 5 tt:x— If 
* CPEA^-if ^ CPEC £ jt«"T £ «-&<£M#rl& 
iE0T&£o 

1. il— ^CPEA 212tt3fe*COJL— 1f;l^— ^CPEC(OM 
ACT ;I/-^CPECCD IP7FUX 
£^tTARP/^y h^^P-H + tX hT^o 

2. Xyv;i/-*PEA 21HJKARP/1^ry K^P- F** 

j£U i0Xy^JH ^PEB, PEC 212,213lC«rr. 

3. :x-1f;i,-^CPEU;ig#tf)IP7 FUXSr^tJARP/lir 
* Fft»Tmtf, ARP-reply/^y Ffc B SKBMACT' F 
UX**1*TiBarr*. &Xy^;i,-^PEteARP-reply 

^ HCcfco vpn^ 24, vpn;1/— ^ > ^1 2 

5 K * S &CPE (2MAC7 Hl/XSIftW tcMfr-T £ • 

4. X, &)V—9<D IPTFUXS'&ifARP/l 

[0 0 4 9] ( I ) VPNKJ|JIT*VLANR±<0j«i& 

0 10, 0 11 €#»UTKWL«:VPN'r-^;KOf^flE 

**, |^UVPNtcHUT^T : fem^VLAN[^±^ilM^^lh 
Lfc^«^;&& 0 ilfllSl±©VLAN*«JRr 
^>x^v;i,^^wic^^TiBGP{cJ:^;u-5 1 >^1t^^ 
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iim^f?it*r^o cc^ck^jcma, uww—z-xf 

T— y;H25lCffiM^±5fe^-^CPE<7) MACZFUX, g[ 

;u-^cPE^J*JRrsxy^;i/-^o;i/-yn ! yi7 7F 
uxuP7Fux)#s«M?tt&<fco, am*ff5dfc 

[0 0 5 0] 016 «3l«^±<DVLAN*t#aE-rS<i^CD 
L2VPN;i/-5 1 >^^-y;H 25(0^^3-7 D-T<fc£ 0 
fJrJfcVPNKO^T, ftXy^*- ^PEKVLAN ID(VID)S: 
•WPNUaiJ^ (VPN^;U) £i&£A*JT3 (Xf7 ^40 
/<? Do ffim^VLANCO^T^A^-T^U^^^ 
02) o «X y v^U-^PEteVPN^ e»fPfiK 
b(X5^.y:/403), «Xy^;P— ^PEttL2YPN;P 

-^>^5"-^;H25CDdirectConnect <f«*^*TS 
(X^y ^404)0 

[0 0 5 1] L^£>&, iBGP£<£-?T, \mi-^># 

flt*(rL— tf;i/-^CPE© MAC7FI/X, xr^H^c 

JH^ty £7 F l/X^O *»«*±SnT^&^VLAN 
:/405) o L*>U jimStJhSnTlr^VLAN^IETtJfto 

^ Tif^sxys;;i/-^PE»cttvPN;i/-^>yflMi«:a«b 

^TL2VPN;i/-5 1 >^— ^;H25S^-r* (406) o £4 

±tci: x*y ^pe(7)L2Vpn;I/— ^>^^— 

25^ttfflm»lhitJl/— ^CPE<Z) MACTFl/X> 

[0 0 5 2] (J) VLAN^user priority ^MPLStC^lt 
30 Z> IP Precedence 

017 (A) £5KVLAN/1^ry F<D^y^3hf^ 

h(7)user priori ty£^, d03bfy FT?#MACT«5t 

-f * u ffi«o-7<D8i^^;w* o , *<t*«/hs »n 

**W-ntfy^>f*U5r^««*lri. — ^, 018 (B) 
3 ^MPLS/1 h<D^^;H43tf^ h<^*»ffl 
;PFEXP*^, Z.<D3\dy b&m^Tl? Precide 
nce^SIt^c C1CDIP Precidencefc;/^ ^"U^^ fit 

#ig^„ ^E-CT, Xy^*- ^-CVLAN/I^ry 
MPLS/I^r^ FtC^^f^fS, 3fc**.y HcDuser priority?: 
EXP7W— JUFtCjf AU X, MPLS/^^ry VLAN/1 
^ry F^tft-TSIR. 3tfy KOEXP ^>r~^FcOIP Pr 
ecidennce^ruser priority !7 ^ F \Zj% A"^~-5o CI 
(D^^^-rn«. VLANtC*3ttSffi5tftiJtW*MPLSffl^43^ 
^IPPrecidence^JP^LT^iKT 1 ^, X> IP Precidenc 
e®^^e>^OVLANiC43frt^ffi^JP^STc:i:^T# 
50 £o 



[0 0 5 3] • #IB 

(#E1) #=HT*y h"7-i7±CVPN5}gfi£b. feVPNfc 

?mxv?wzi7mzj&m-rz£&iz. nmxm=i7m 

\Ztt?Z>7{7-b7.m*&J$.l,* y'WX-f y^lHiVLAN 

x-r y^m<omzmnz. z\tz®WL£-rz*yhv- 

[0 0 5 4] (#fB2) MIB-f >^7i-X^e«, 7 
^)V^y^ffiT&&fflLSffl<D%i\zW!.tf*>*irzX.yz;)l, 10 

■5/1*" y hfcMPLSOD/t^-y HCg&bTMPLSifHtCjiltti 
L, SflMHOXy ->*;P-^«MPLS»3«t 0 §«LfcMPLSW 
/l-fry h^VLANCO/^y McgSIU feVLANA^ry h£ 
jUmfiUVLANtl^— ^VPNirS-TS VLANl'lR]t-tT2l«-r 

[0 0 5 5] (#1H 3 ) liflfBX y «VLANO/1^r 
y HC^*n3VLANi*giJ^ (VID)£MPLSC9/iyy HC^ 
am^VPNy^cDttJfcSrfEtrTS^— -7)V$:ffiX. j£ 
ftffidXy^-^teVLAN/l^ry hCDVIDtCJfcCfcVPNy^ ^ 

feVPNy^;l/£W^3MPLS/1iiry 
TMPLSiW C jtffi L . SiiX-y^-^ tiMPLSifB <t0§ 
ftbfcMPLS/l'iry htC-g-^n-SVPN^^JUCJttCbfcVIDS: 
KVID£*^SVLAN/^y h££j£U KVID#* 

[0 0 5 6] (#134) ilEXyy^-^tt, gfUHUCD 
XyS^-^fcftttTMPLS/^y h€rSia-r-5ig8&** 

5W— *tt. A$"y hcoa&ftMACTKl'XtCJ&Dfcgfi 
Cj£Cfc*£i£ffly'^£:£«K iftfEVPNy^Rtfgjll 

ffl 5"OV&$m?lS,rttr y h LTMPLSiP^::i£tt}-r 
[0057] (#ib 5 ) mmwn&mifc? zvimzmm 

3 nmmtf&W. <» 7 H V X t X y 9 CD 7 H U X £ 

jfi(cLT«fE<&©xy^;u-*lcj£HiU Sir^- « 
9\t.&mffimzm~3^TV'<\Vl—3->if ; r—~7)VZ: 
ffr&U SHSIHXySW-^tt, Ku-f-\r2;u-^>^ 
T— ^V«fc 0 flffiA*- 9 h OJB5tCJt CfcgflX y 

[0 0 5 8] (#K6) Xy5W-*tta«***±;£n 
T^.&VLANd^i^$tlfeXy^;i,-^tt±fS«)T KUX 

««*a«u&<r». z\£Z&®t?ztfmsmm.<n*y 
bV—ir. 

(#15 7) aWWXy^-iJrtt. VIDfilTlt^fii^i 50 
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©vLAN/iyy b*mm-?z>z\ii*mm}it s#ib2ib« 

C9*y h"7 — d7. 

(#!E8) fc««XySW-*ttVLAlWSry hCD^^tC 
^ * n§ J.-HfflBfcttf* * MPLSIH CO i PffifttiNg t L TMP 
LSA-^y hCDy^JHCi? At. gftfflllXy 5?J|/— ^«MP 
LS/t^ry hC05^;HC#Stl^IPffi$feW^S:VLANC0rL— 
1fffi5t«f®«i:tTVLAN/^y hO^ytcJf :i 
£&®<!:T<5#ia2iE«C0*y b-7-y-. 

[0 0 5 9] (#1S9) ##*y h"7-*±K:VPK«# 
Ji£U MPLS$T®VPNC9:37IPt£)E*/£U VLANTKnT 
iN3CttT£7*-feX*P3£^i5rr5*y Htf-^KfcW-* 

3-y-J)l-9\ZS$^X, VLAN»giJ^(VID) tVPNifcgiJTT 
&5VPNy^CD#J&£fEtrr-5^g:» flfrlEjt*JtxM^«r 
ffl^TVLAN*>62im£n-5/' > Sy>y HC'&Sm&VIDKJtc; 
UfeVPN^^;P5:*J6. KVPN7^;i/Sr-^tJMPLS/ty>y h 
££fi£LTMPLSi|BlC2imT5MPLSA°»-y HferiEflJ, £flt 
A fc Z. <h €r #® t f S jilftfflax y 5?^- $ . 

[0 0 6 0] (#IE10) WIBXyv'^-^tiKJC, S 
mfflUCOX y ^ tCftH-TMPLS^y . y h Srmm-r-sig 

tj$;u;fcg«x >y zS)i-? ^fej^ffi ^^;nait 

mm\?Hy^.)l^.^vtmy^JV^tSMPlS/^try h& 

^-rs, c<h*^gS[<frs#ia9fE«coxy-x;u- 

[0 0 6 1] (#IB1 1) MEMPLS/I^ry h£j«»tt, 
MIEVPN* WfiS-T ^) fl&CDVLAN izmtfr-t Z> X y v 5 ^- * «fc 
K>m*nT<Z>mX-yV)V-9e>7VV7,£.&^yV)V 

—9 \zmm-rzviMimf&&m.<D7 h i-x t coffi^^^ti 
#iei omm<Dx.y 

[0 0 6 2] (#IH1 2) &&*y h >7-^ JitCVPN^ 
ft£ffcV> MPLS^TfeVPNCOHTiPS'^b, VLANTfen 
TiP K M-T S 7 £ -fe X ffl * J^fig-T 5 * y N V - ? \Z t$ if 
^>Xy VJl-fiZiS^T. VLANitgiJ^ (VID) tVPNStgiJ^ 
-C*^>VPNy^;|/C0^S:SHtftT^)7 L -yJl', ttlH^- 
^■jV*ffl^TMPLSi^J:DA^-r^/iyy Mc^Sn^VP 

Sr^fiSLTMPLS^lrjttJb-r^VLAN/^y h*)*a5. Sr«» 
Afc C £ SS«<B(C0X y V*r-* m 

[0 0 6 3] (#121 3) *W^y h>7-i7±(CVPN* 
MPLSjWTKVPNCOnTjHSr^U, VLANTfen 
Tiffl (C>t*-r -5 T ^ ir XifH J^fiX-T 5 ^ y h "7 - ^ t *3 
SXyi?;P-^IC*3^X. VLANSISIJ^(VID) tVPN^g'J^ 
-C^-SVPNy^^CD^JS^rfBtfr^^-^. ttffH^- 
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twJ&UfcVPN^JI'SjfcaeK MVPN^^S-^tyMPLS/t^r 
v h^^LTMPLSIHf'jttfcl-rSMPLS/iyu/ b£/£g|S, 

Sn^VPN^^JKCJ^UfeVIDSr**, KVID£-&tfVLAN 

hSr^LTMPLSffitCj^tB-r-5VLAN-/1^r<y 
SR. £<i*fc;i<h£&g!<<h^£X>y:x)U-*. 
[0 0 6 4] (ttflEl 4) XySW-^ttKfc. §«fiO 

%m £ ¥ffe-f 3 G&ffl 7 *c» * S««x y * 
^^■a-TfE1fr^l£jllffl7^;HEigS5. ««*., UfffBMP 

^-^K^u&teawB?^***, tfriEvPN5^;w& 

[0 0 6 5] (#C1 5) gffEMPLS/iy^ hflfeKMStt, 
WBVPM*«lriE-r*lfcOVLAMfc*ilrr*Xy^-^J; 

WrticattJlriTJI/— ?>^t— ^JPftffflEL, RJU— 5 1 
[0 0 6 6] 

[*H0>J»*] fcLh#*WCJ:ntf, MPLSOVPN^giJ^ 
(VPN9^;V)*201fy *1r'J7*y 
— ^ CD a TSP^J-IC* <,>T Z. WMPLSSr^fflT -5 CI £ \Z J: 
0. VLANCfcSfllSEffilCit^TttSj&MC^KCVPNifeS: ^ 
5gT€« VLANC«fc*VPN»:0|B#ffl4. O960IQH&? U 7 
T€T, X^-)M£©ilSWPN£*I#trei§r5. X. 
C«fcft«, VLM^JKSwitchingHUBTT^-fcX^*-;/ 
->7*m&L, MPLS*fJ65;P-^T3T*^ h«7-^*« 
fg-T-SJliCJ:^ £ffi£tVPN(L2(VLAN) over MPLS^ffi 

ntf, iSffi&MPLSttJfc)!'— 

**CD 7 9 IT X Jfi C VLANjfcfrJSX -f y 3 1 > tf/\ Zf^m V . 
fro, ffi^M©WAN±{rMPLSIC<t-5VPN^»^-r?) CtT? 

^iB^fflat?s.oxdr-;Ptt(l!£?itt)o?a^vpN$ffi#t 40 

[0 0 6 7] X, <k*U£, VLANtMPLSffiK/t^- 

fr£, VLANtMPLS<D^y h"7 — ^Sr*#$-tirfcD. VLAN 
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